A study was carried out to increase the CLA contents in ewes' milk fat under field conditions by dietary means and to investigate the extent of the changes and consequences for milk processing and cheese quality. During a 3-mon period, ewes' bulk milk samples were collected every week from two different herds. For the first 4 wk the ewes were fed a conventional diet. Then the following 6 wk a supplement enriched in α-linolenate (whole linseed) was incorporated into the ovine diet. Finally, in the last 3 wk the feeding was the same as in the first 4 wk. The FA profile in milk fat was monitored by GC, and the distribution of CLA isomers was thoroughly tested by combining GC-MS of 4,4-dimethyloxazoline derivatives (DMOX) with silver ion-HPLC (Ag + -HPLC) of FAME. Reconstructed mass spectral profiles of CLA characteristic ions from DMOX were used to identify positional isomers, and Ag + -HPLC was used to quantify them. An increase in total CLA in milk fat was observed, and total CLA remained elevated during the weeks of enriched α-linolenate feeding. In our experimental conditions there was a linear relationship between trans-vaccenic acid (trans-11-octadecenoic acid; trans-11 18:1) and 9-cis,11-trans CLA in ewes' milk fat. Concerning the CLA isomer profile, increases in the 11,13-and 12,14-18:2 positional isomers were considerable when linseed was included in the diet. Organoleptic characteristics of cheeses made with CLA-enriched milk did not substantially differ from those made with nonsupplemented ewes' milk. CLA total content and isomer profile did not change during ripening.
CLA is a mixture of positional and geometric isomers of linoleic acid (18:2), which contains a conjugated double-bond system. In animal models, CLA exhibits several health-promoting attributes, including anticarcinogenic and antiatherogenic activities. Natural dietary sources of CLA are mainly milk fat contained in foods, such as whole milk, butter, and cheese. The quantitatively predominant CLA isomer in milk is the 9-cis,11-trans isomer, also called rumenic acid (RA), and it has been implicated as the most important isomer in terms of biological activity. The 10-trans,12-cis isomer seems to be the isomer responsible for reducing body fat content and might be the most active one, but its natural occurrence is low. More recently, other isomers have been found to be even more powerful than RA against human breast cancer cells (9-cis,11-cis) (1) or to exhibit greater cytotoxicity against gastric cancer cells (9-trans,11-trans) (2) . However, their presence in lipids from ruminant products is reported less.
The CLA content in dairy products is affected by many factors during every stage from the field to the table, including raw material production, processing, aging, storage, and food preparation (3, 4) . Animal feeding strategies for CLA enrichment of milk have been reviewed, and diets with seed/oil supplements rich in PUFA that provide lipid substrates for the production of RA or trans-11 18:1 (trans-vaccenic acid, TVA) have proved to be effective (3, 4) . A number of studies have reported the effects of linseed or linseed oil on milk FA composition in dairy cows (5) (6) (7) (8) (9) (10) (11) (12) . In addition to enhancing CLA content, the dietary changes with linseed also result in milk fat containing a lower proportion of saturated FA and greater amounts of monounsaturated FA and PUFA.
The most significant changes in milk fat quality relate to rheological properties, which influence numerous aspects of the nature and quality of cheeses and other manufactured dairy products (13) . The effects of processing conditions, storage, and aging on the CLA content of various types of dairy products are not very clear. As regards cheeses, reports and reviews present results for individual varieties, often in the belief that CLA levels may vary as a result of different processing conditions. These effects are likely to be small, and variations in CLA levels are similar to the levels in the starting milk (14) (15) (16) . However, other studies have detected changes in the CLA levels or new isomers in ripened cheeses (17) (18) (19) (20) , and it is hypothesized that biohydrogenation of linolenic acid in cheese could lead to the formation of CLA isomers as intermediates.
Production of ewes' milk is of economic importance in a number of countries, especially those in the Mediterranean region and Middle East, where it is mainly used to produce a variety of cheeses. While it is accepted that hardly any studies have reported the effects of seed/oil supplements on ovine milk FA composition, and with one exception (21) a detailed characterization of the CLA isomer profile has been supplied, the evidence to support differences in lipid metabolism between ruminants is rather limited. Thus, changes in FA pro-file of ovine milk fat should not substantially differ from the pattern previously described for cows' milk. If there are differences between ruminants, then goats appear to be the exception rather than ewes or cows (22) .
Most of the works on ovine dairy products are limited to quantifying the most prominent peak assigned to CLA as FAME by means of GC. However, the CLA isomer mixtures in milk are complex, and no single technique can resolve all isomers. In recent years, different procedures have been used to elucidate CLA isomers. The majority of them have been quantified by silver-ion HPLC (Ag + -HPLC) (18, (23) (24) (25) . GC-MS has been shown to be the most powerful tool for identifying them (18, 26) . A more complete qualitative and quantitative analysis involves applying both techniques, especially when GC is coupled to MS to provide structural information. A detailed positional analysis of the double bonds of FA subsequently can be performed using one of several FA derivatives other than FAME, such as 4,4-dimethyloxazoline (DMOX), that already are applied in different food materials. High-resolution MS with a selected ion-recording technique makes it possible to distinguish CLA from interfering FA and discriminate among the different isomers.
This experiment was carried out to enhance CLA levels in ewes' milk fat under field conditions by dietary means (commercial supplement enriched in linseed, SEL) and to investigate the extent of the changes and consequences for milk processing and cheese quality. The dietary intervention chosen could lead to changes in the FA composition in ewes' milk fat, and it would be useful to know how this could affect the characteristics of the cheese produced from this milk. Furthermore, it would mean that it was possible to see how the FA composition, particularly the amount and proportion of specific CLA isomers, would develop during the processing and aging of the cheese. Research on this topic, assisted by the analytical tools already mentioned, could lead to the development of natural, consumer-acceptable strategies and processing systems to produce CLA and dairy foods of proven quality with enhanced healthful properties.
MATERIALS AND METHODS
Feeding experiments. Briefly the study dealt with the impact of a diet supplemented with α-linolenate on the FA composition of the ewes' bulk milk fat. The experiment was performed from December to March with two representative herds of 330 and 300 lactating ewes of Assaf breed located in two different places in the Madrid region (Spain). All ewes were housed in dairy barns, and they had free access to water and appropriate bedding.
The study was conducted over a 13-wk period. Bulk milk samples were collected at weekly intervals during the milking period from both herds. Samples were taken from the storage tanks containing milk from the whole herd. During the first 4 wk both herds were offered a mixture ad libitum consisting of dehydrated alfalfa (45% of dry matter), corn (15% of dry matter), beet pulp (10% of dry matter), cotton seed (13% of dry matter), and Lactovejina 100 (17% of dry matter), a commercial supplement from Cargill España S.A (Madrid, Spain). After 4 wk, Lactovejina 100 was replaced with Lactovejina 100 Tech (Cargill España S.A.), a supplement enriched in whole linseed. From weeks 5 to10 both herds were fed ad libitum, and their diets included Lactovejina 100 Tech (17% of dry matter). Finally, in the last 3 wk, the feeding was the same as in the first 4 wk. The chemical composition of both supplements is shown in Table 1 , and total lipid contents were 4.7 and 5.8% in diets with Lactovejina 100 and Lactovejina 100 Tech, respectively.
Cheese-making experiments. The bulk milk of both herds, collected separately in the last weeks of both feeding periods, at 4 wk (control diet) and at 10 wk (SEL diets) from the starting point, was used for cheese making. Cheeses from each batch were made in a pilot plant as follows: 50 L of raw milk was heated to 32°C, and rennet was added to curdle the milk. No starter culture was added for cheese making because raw milk was used. After the milk had clotted (30 min), the curd was cut to the size of a hazelnut and then the vat temperature was gradually increased to 36-37°C at a rate of 1°C/3 min. At the same time, the curd was stirred to remove the whey and favor grain aggregation. Curds were placed into 3-kg molds and pressed in a horizontal pneumatic press until the pH was about 5.5. Cheeses were salted in brine (20°Baume) at 10°C for 12 h and then transferred to a ripening room where they remained at a temperature of approximately 13 frozen at −20°C until analysis. FAME were prepared by basecatalyzed methanolysis of the glycerides (KOH in methanol) as described in ISO (30) . The preparation of DMOX derivatives from FAME was based on the Fay and Richli (31) procedure.
(ii) Ag + -HPLC. Ag + -HPLC separation of CLA methyl esters was carried out using a high-performance liquid chromatograph (Series 1100; Agilent Technologies, Palo Alto, CA) equipped with a photodiode array detector operated at 234 and 205 nm. Three ChromSpher 5 Lipid analytical columns (4.6 mm i.d. × 250 mm stainless steel; 5 µm particle size; Varian) were connected in series. The mobile phase was 0.1% acetonitrile in hexane and operated isocratically at a flow rate of 1.0 mL/min. The flow was initiated 0.5 h prior to the sample injection and the injection volume was 10 µL. To identify positional isomers a mixture (cis-9 trans-11, trans-8 cis-10, cis-11 trans-13, trans-10 cis-12 18:2 and small amounts of a variety of cis-cis and trans-trans 18:2 isomers) and pure CLA methyl ester isomers (cis-9 trans-11 and trans-10 cis-12 18:2) were purchased from Nu-Chek-Prep. Inc. (Elysian, MN).
(
iii) GC-FID and GC-MS analyses.
Milk and cheese FA contents were determined by GC-FID after conversion to FAME. FAME were analyzed on a PerkinElmer chromatograph (model 8420; Beaconsfield, United Kingdom) with an FID. FA were separated by using a CP-Sil 88 fused-silica capillary column (100 m × 0.25 mm i.d. × 0.2 µm film thickness; Chrompack, Middelburg, The Netherlands). The column was held at 70°C for 4 min after injection, temperature-programmed at 13°C/min to 175°C, held there for 27 min, and then temperature-programmed at 4°C/min to 215°C and held there for 36 min. Helium was the carrier gas with a column inlet pressure set at 214 KPa and a split ratio of 1:20. Injection volume was 0.2 µL. To obtain response factors, an anhydrous milk fat (reference material CRM-164) obtained from the European Commission (Brussels, Belgium), consisting of known amounts of FA, was used.
CLA DMOX derivatives were separated with the same column on an Agilent GC chromatograph (model 6890N) connected to an Agilent mass spectrometer detector (MS 5973N). The filament trap current was 400 µA at 70 eV. A 1-µL solution of DMOX derivatives was injected under the following conditions: initial oven temperature was 75°C for 2 min after injection, then temperature-programmed at 5°C/min to 180°C, held there for 30 min, and then temperature-programmed at 5°C to 220°C and held there for 30 min. The column inlet pressure was set at 197 KPa in a splitless injection system. To create other CLA isomers, standards from NuChek-Prep described above were isomerized using I 2 (23) , then converted to DMOX derivatives and used to identify CLA isomers by GC-MS.
Cheese sensory analysis. The sensory test was carried out following IDF recommendations (32) by a trained group of panelists (accustomed to consuming this type of cheese), consisting of staff from our Institute (15 tasters minimum). Cheeses were sampled and tested at 60 and 90 d of ripening.
A wedge (1-cm thick) was cut from the block of cheese and the rind was removed. All analyses were rated on a 10-point scale. The attributes analyzed were appearance, aroma strength, taste strength, texture, and general acceptability. The possible presence of certain features responsible for negative aspects in flavor and aroma were also evaluated. The SPSS package (SPSS 11.0 for Windows; SPSS Inc., Chicago, IL) was used for statistical analysis of these results. Variance analysis was performed to establish the effectiveness and significance level for P ≤ 0.05.
RESULTS AND DISCUSSION
Milk yield and composition. To draw conclusions about the effects of diet on animal performance would require data from individual animals. However, descriptive data on average milk yield and composition can also be important for studies if the bulk raw milk is going to be used to manufacture cheese and other dairy products. Milk yields from both ewe herds were recorded daily during the entire period of the study. The mean daily milk yields per ewe were 2.5 and 2 L in herds 1 and 2, respectively. These volumes remained constant and did not decrease during the 3 mon that were monitored. Figure 1 shows the development of fat and protein concentration measured weekly for 3 mon in both herds. As can be seen, fat percentages decreased slightly during the period monitored, whereas the protein content remained stable.
FA composition of milk. The FA profile of ewes' milk fat was altered by the feed, and the development of the major FA content was similar for both herds during the period monitored (Fig. 2, Table 2 ). The proportions of saturated FA from 8:0 to 16:0 decreased with the SEL diet, whereas 4:0 and 6:0 hardly varied. Lipid supplementation with α-linolenic acid increased the 18:0 and 18:3 percentage as well as most of the 18:1 and 18:2 and isomers (Fig. 2, Table 2 ). Ewes' milk fat contained very small amounts of C 20 and C 22 PUFA, which were identified by using GC-MS. The most prominent PUFA (Table 2) , whereas 22:6 (DHA) was absent. These percentages did not change when the diet was enriched in α-linolenic acid.
Although it is not possible to draw conclusions from bulk milk samples from 300 animals, since individual variability should be studied, these results seem to confirm the established theories developed from research studies with cows' milk when the livestock were fed different dietary supplements enriched in oilseed (3, 4) . The inclusion of long-chain FA in the diet reduces the concentration of medium-chain saturated FA in the milk mainly by inhibiting mammary de novo FA synthesis. Increases in the proportion of 18:0, 18:1, and 18:2 isomers would be associated with biohydrogenation activity in the rumen, which is stimulated by feeding with PUFA-enriched lipids. Nevertheless, the process of biohydrogenation in the rumen seemed to be limited, because noticeable amounts of α-linolenic acid contents escaped hydrogenation and increased the amounts of this FA in the milk fat of herds fed SEL. The proportion of α-linolenic acid in ewes' milk shifted from an average of 0.45 and 0.29% in the first weeks to 1.10 and 0.63% in both herds, respectively, at the end of the period of feeding with the supplement. The fact that there was a higher proportion of α-linolenic acid in milk when linseeds were added than when linseed oil was used could be due to partial protection by whole linseed against biohydrogenation because of the localization of oil in the seed. Oil is released slowly from seeds in the rumen and has relatively less probability of biohydrogenating than free oil (8, 10) .
Particularly remarkable was the rise in the trans-11 cis-15 18:2 level in the milk fat of ewes fed SEL (Table 2) . Trans-11 cis-15 18:2 was first recognized as the main intermediate in the ruminal hydrogenation of α-linolenic acid in vitro and has also been confirmed recently in studies in vivo (33) as the major 18:2 isomer produced during hydrogenation of α-linolenic acid in the rumen. This pathway involves an initial isomerization to a conjugated triene (cis-9 trans-11 cis-15 18:3), followed by reductions in the double bonds at carbons 9, 15, and 11 to yield trans-11 cis-15 18:2, trans-11 18:1, then 18:0, respectively.
The analysis of PUFA is important considering presentday efforts to increase the n-3 FA content in milk fat. Two of the most important n-3 PUFA (EPA and DHA) usually have a very low level in traditional dairy diets (<0.1% of total FAME). DHA, for instance, is present only in trace amounts in milk fat unless the ruminant diet contains marine products. Consequently, the very low amounts of n-3 PUFA found in the present study came as no surprise.
RA and TVA relationship. RA content in milk fat was greater in ewes fed SEL than when they were fed the control diet (Fig. 2) . Mean levels of RA in the first 4 wk were stable (0.80 and 0.50% in herds 1 and 2, respectively). With the new diet, levels rose in both herds. Finally, after SEL was eliminated from the diet, RA content dropped to its original values. In our experimental conditions, a high correlation of RA with TVA (R 2 = 0.93) was found in ewes' milk fat (Fig. 3) . A product-precursor relationship of CLA with TVA in the ewes' rumen was suggested by Noble et al. (34) , indicating that the TVA accumulated in the ewes' rumen could be used for postruminal synthesis of CLA, which might be more important quantitatively than CLA ruminal synthesis. Investigations to establish the importance of endogenous synthesis of CLA in ewes' body fat (35) found a correlation between TVA and RA concentrations in different tissues, and the accumulation of RA appeared to be far greater in the liver. Daniel et al. (35) highlighted the predominance of endogenous synthesis as the source of RA in ewes and also stressed the critical role of ∆-9 desaturase in the biology of CLA in this ruminant. However, information on the mammary gland or milk fat was not supplied.
The results of this study support the idea that dietary α-linolenic acid could also be a valuable means for increasing RA in ewes' milk. Although ewes and cows' response to lipid feeding might not be exactly the same, the effects of α-linolenic acid supplementation should not be very different between these species. Nonetheless, increases in CLA contents were modest in comparison with some previous studies on cows' milk, in which other types of seeds were used. The reasons could be the predominant pathways of biohydrogenation of dietary α-linolenic and linoleic acids in the rumen. Supplementation of linoleic acid appears to have an advantage over supplementation of α-linolenic acid, probably because it contributes to increased production of both CLA and TVA in the rumen, the latter of which ultimately becomes the substrate for CLA synthesis by ∆-9 desaturase in the mammary gland, whereas α-linolenic acid contributes to TVA only during its biohydrogenations (4). Feeding linseed results in great production of ruminal TVA, which could be subsequently used by the mammary gland for RA synthesis (33) . CLA isomer profile. The effect of diet on milk fat CLA is largely accounted for by a change in the concentration of RA, but other isomers can play an important role. The major positional isomer determined by Ag + -HPLC was 9,11 (cis/trans plus trans/cis), and 7,9 (cis/trans plus trans/cis) was the second most relevant peak with percentages about 80-85 and 6-8% of total CLA, respectively. RA abundance would be consistent with the relative importance of the endogenous synthesis of cis-9 trans-11 CLA from TVA by ∆-9 desaturase. Similarly, trans-7 cis-9 CLA would be produced from trans-7 18:1 by the same enzyme (36) (37) (38) . Figure 4 represents the relative concentration determined by Ag + -HPLC of minor CLA isomers and their development during the period of study. Noticeable increases in 12,14 and 11,13 (cis-trans/trans-cis and trans-trans) CLA were observed when linseed was added to the diet. Analysis by GC-MS of DMOX derivatives confirmed the increases in some of these isomers (Fig. 5) . Three peaks emerged in the time of elution corresponding to trans-12 trans-14, trans-11 trans-13, and trans-11 cis-13 18:2, and their mass spectra (Fig. 6) were similar to the 11,13 and 12,14 positional isomer spectra previously described (26) .
Only limited data are available on the effects of diet on the distribution of individual CLA isomers, but it seems that dietary supplements high in α-linolenic acid may increase the relative proportion of 11,13 and 12,14 positional isomers (21, 39, 40) . Kraft et al. (24) hypothesized that the CLA isomers trans-11 cis-13 and trans-11 trans-13 18:2 are formed in large quantities as a result of grazing mountain pasture, which is rich in α-linolenic acid. As explained earlier, the pathway for the hydrogenation of α-linolenic acid in the rumen involves an initial isomerization in which the double bond at the carbon-12 position is transferred to the carbon-11 position to form cis-9 trans-11 cis-15 18:3, which is then reduced at both cis bonds to produce TVA through trans-11 cis-15 18:2 as an intermediate (33, 41) . Kraft et al. (24) argued that the trans-11 double bond was the most stable trans-bond found among the 18:1 isomers and among the CLA isomers in ruminal fermentation. They proposed the existence of three different CLA isomers having a trans-11 double bond in milk: cis-9 trans-11 from bacterial synthesis in the rumen (via linoleic acid) plus mammary gland desaturation, and trans-11 trans-13 and trans-11 cis-13, both of bacterial origin in the rumen from α-linolenic acid as an indirect precursor. Thus, the increases in trans-11 trans-13 and trans-11 cis-13 18:2 isomers found in the present study would be consistent with the results reported for the milk fat of cows grazed in alpine conditions (21, 24) . Nevertheless, the pathway from the trans-11 cis-15 18:2 to trans-11 cis-13 and trans-11 trans-13 18:2 isomers and the biological significance of these isomers are unclear and still have not been established. With regard to other minor isomers, amounts of trans-10 cis-12 18:2 in the samples studied were low, less than 0.75% of total CLA isomers (Fig. 4, Table 3) , and values did not change throughout the 3 mon of monitoring. As explanation, trans-10 cis-12 18:2 in the rumen would be formed from a linoleic but not from an α-linolenic acid pathway, as occurred for the cis-9 trans-11 isomer of CLA (41) . Furthermore, since cis-12 desaturase activity has not been detected in the mammary gland or other ruminant tissues, trans-10 18:1, formed in the rumen by biohydrogenation of different PUFA and absorbed from the intestine, would not be transformed endogenously to trans-10 cis-12 18:2.
With respect to cis/cis isomers, which are undetectable by UV-HPLC, small amounts were found in the ewe sample. The mass spectrum of the 9,11 positional isomer was detected just at the elution time of 9-cis 11-cis 18:2 when FA were derivatized to DMOX and analyzed by GC-MS. However, traces of other cis/cis isomers were not so clear. Concerning the rest of the CLA isomers found at low levels, no changes were observed when the supplement was added to the diet. These minor isomers seem to originate in the rumen (38) . It has been suggested that ruminal bacteria possess several specific cis, trans isomerases that cause a wide range of these isomers and subsequently help produce a wide range of trans-18:1 FA in milk (36, 41) . Nonetheless, the biological significance of minor trans-18:1 isomers is still not well known and the pathways to their formation must be elucidated.
Development of CLA composition during cheese ripening. Mean fat content in cheeses made from the milk of ewes fed SEL was 58% (referring to total solid) and did not change during the ripening period. Nor were there alterations in proportions of major FA and total CLA after 4 mon. As can be seen in Table 2 , FA profile hardly changed during the ripening period. After 4 mon, the levels of total CLA and other potentially healthful FA were steady. The effect on CLA content of converting milk to cheese and the subsequent aging and/or storage is controversial. Oxidative reactions could cause destruction of double bond systems, thus potentially reducing CLA levels. It could be argued that because CLA contains a conjugated double bond system, it would be more sensitive to oxidation or isomerization than linoleic or α-linolenic acid, and longer ripening times should show lower CLA content owing to the longer period of air exposure and fermenta- 6.02 ± 0.06 6.00 ± 0.02 6.02 ± 0.12 5.98 ± 0.07 tion time, which increases radical-mediated oxidation. The fact that no changes were observed in the PUFA profile during ripening (Table 2) seems to indicate that oxidation processes would not take place in these cheeses and that the original raw milk FA profile would not be altered.
The results of the present study coincide with previous research on different kinds of cheeses. No detrimental changes in the CLA content were observed during Mozzarella (14) , Emmental (15), or Edam manufacture (16) . However, other studies reported modifications in the FA profile and CLA content of Cheddar-type cheeses as a result of the processing (20) . These changes were attributed to differences in lipid metabolism of the starter cultures, reflecting the activity of certain bacterial strains, such as lactic acid bacteria and propionibacteria, that are capable of converting linoleic acid to CLA in vitro (42, 43) .
The development of individual CLA isomers during cheese aging as determined by Ag + -HPLC is shown in Table  3 . Most of these isomers were previously reported in different types of cheeses (18, 19, 25) . Considerable changes as a consequence of ripening were not observed, and only slight increases in some trans/trans isomers were noticed. Gnädig et al. (15) also showed a small increase in the content of the total trans/trans CLA isomers during Emmental cheese ripening. By carrying out studies of DMOX derivatives with GC-MS, it was possible to detect variable amounts of the different 9,11 18:2 geometric isomers (trans/cis, cis/cis, and trans/trans). However, it was not possible to do a reliable quantification and monitor the development of these isomers during the ripening period. The cis-9 cis-11 isomer co-elutes with C 21 by GC and in the same area as oleic acid by Ag + -HPLC, whereas trans-9 cis-11 18:2 was only resolved from RA when DMOX GC-MS was used. Werner et al. (17) also found that concentrations of individual CLA isomers (cis-9 trans-11, cis-9 cis-11, trans-9 trans-11/trans-10 trans-12) were different among cheeses with different ages. These authors attributed such differences in cheese to cultures and processing conditions. However, monitoring of CLA isomers from raw milk to aged cheese was not carried out.
Overall, the changes in CLA content and FA profile during cheese processing were small under the conditions studied. Such minor changes may not be of great significance. Since the processing of milk into cheese did not substantially alter the CLA content, the ideal solution for achieving cheeses with high concentrations of CLA would be to produce ewes' milk with a high CLA content.
Cheese sensory analysis. Table 4 shows the results of the sensory analysis of the cheeses, made with ewes' milk from the herds fed and not fed the supplement, at 2 and 3 mon of ripening. Scores for the sensory attributes-appearance, taste, and acceptability-did not differ among the samples, and there were no significant differences (P ≤ 0.05) for cheeses made from the milk of ewes fed SEL. Although aroma and texture scores for cheeses manufactured from CLA-enriched milk at 2 mon of ripening were slightly lower than for cheeses prepared with bulk milk from ewe herds fed without SEL, such differences were not significant. Furthermore, at 3 mon of ripening both values were similar. Finally, no strange flavors or odors were detected in the study.
Previous descriptive sensory analyses in dairy products high in PUFA and/or CLA do not supply definitive evidence. The impact of fortification with CLA on the properties of fluid milk and butter revealed that these products could exhibit different organoleptic characteristics (44, 45) , and their acceptance by consumers could be affected. However, in a more recent study (46) , untrained panelists were unable to detect flavor differences initially and over time in milk with high CLA and TVA levels. For cheese, there are fewer studies. CLA-enriched milk was used successfully to manufacture Edam cheese with a softer texture and with acceptable organoleptic properties (16) . Although in the current study no gritty characteristics were observed in cheeses made with milk from ewe herds fed SEL, increases in CLA and PUFA were small in comparison with amounts reported by Ryhänen et al. (16) . Thus more research would be needed in this field to confirm the present findings and provide a full picture.
Commercial SEL addition to ovine diet under field conditions could be one way of increasing CLA content in milk fat. In the conditions assayed, minimum effects on the bulk milk yield and composition were observed. An additional advantage is the new FA profile. Other FA, potentially beneficial for human health, apart from RA, such as TVA and 18:3, increased in the milk fat of ewes fed supplemented diets. A decrease in the proportion of medium-chain saturated FA would also enhance the nutritional value of the milk. The changes observed in the CLA isomer profile do not apparently affect the nutritional properties of milk fat.
Overall, FA profile did not change during cheese making. The CLA content in ripened cheeses was comparable with the starting material, and no losses of potentially healthful FA were detected during processing. Finally, cheeses made with milk from linseed-supplemented diets exhibited sensory properties similar to the control products. Thus feeding with these supplements would not represent a hurdle for consumer acceptance of the final product. This could be an alternative way of obtaining dairy products from ewes' milk with added nutritional value. 
